METHOD AND APPARATUS FOR SEVERING ROOT OF BEAN SPROUT 

BACKGROUND OF THE INVENTION 

5 1 . Field of the invention 

The present invention relates to a method and apparatus for 
severing roots of bean sprouts. 
2. Description of the related art 

Roots of bean sprouts harvested are recently cut off for 

10 improvement in their appearances and resultant increase in the 
commodity quality before the bean sprouts are bagged to be shipped. 
The inventor developed apparatus for severing roots of bean 
sprouts as disclosed in U . S . Patent Nos . 6,346, 288 and 6,379,732, 
in order to automate a work for cutting off bean sprouts. In 

15 these apparatus, bean sprouts are supplied onto a flat severing 
table and water is sprinkled onto the severing table so that while 
a cutter blade is moved along an upper side of the severing table 
having a number of severing slits each of which has such a width 
that a root of a bean sprout falls into each severing slit. 

20 Alternatively, air is caused to blow from above the severing table 
so that a flow of air flowing downward through the severing slits 
is produced to cause the roots of the bean sprouts on the severing 
table to fall into the severing slits. The roots of the bean 
sprouts fallen in the severing slits are severed by the cutter 

2 5 blade. 

The inventor has found the following problem in the course 
of a work for severing roots of a number of sprout beans using 
the above-mentioned severing apparatus. The roots of bean 
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sprouts are generally strong unexpectedly. Accordingly, only 
distal end side slender portions of the bean sprout roots fall 
into the severing slits just when water is sprinkled onto or air 
is caused to blow onto the bean sprouts from above. Thick 
5 portions of the bean sprout roots in the vicinity of sprouts are 
hard to bend and to fall into the severing slits. Furthermore, 
when the bean sprouts on the severing table are scraped up by 
the cutter blade to be stacked, the bean sprouts of an upper layer 
of the pile are hard to fall into the severing slits and 
10 accordingly cannot be severed. As a result, since the number 
of bean sprouts whose distal end slender portions of the roots 
have been severed is increased, it is difficult to sever overall 
roots of bean sprouts efficiently and cleanly. 

15 SUMMARY OF THE INVENTION 

Therefore, an object of the present invention is to provide 
a method and an apparatus for severing roots of bean sprouts, 
in each of which the overall roots of the bean sprouts can be 

20 severed efficiently cleanly. 

To achieve the object, in the present invention, a plurality 
of ridges are formed on a severing table at predetermined 
intervals . The ridges extend in parallel with a direction in 
which a cutter blade is moved. Each ridge is formed with a number 

25 of severing slits each of which has such a width that a root of 
a bean sprout falls into each severing slit. The cutter blade 
is formed to be fitted with each ridge. The bean sprouts are 
supplied onto the severing table while a cutter blade is moved 
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along an upper face of the severing table. Water is sprinkled 
over the severing table or air is caused to blow from above the 
severing table so that a flow of water or air flowing through 
the severing slits is produced thereby to cause the roots of the 
5 bean sprouts on the severing table to flow into the severing slits. 
The bean sprouts from which the roots have been severed are 
conveyed out of the severing table with movement of the cutter 
blade . 

Thus, a flow of water or air flowing from the flat portion 

10 between each ridge through the severing slits can be produced 
when the severing slits are formed in the ridges formed in the 
severing table. Accordingly, even when thick portions of the 
bean sprout roots in the vicinity of sprouts are hard to bend 
and to fall into the severing slits, the roots of the bean sprouts 

15 stacked sideways on each flat portion between the ridges easily 
fall into the severing slits of each ridge from the sides of each 
ridge while the bean sprouts remain in the sideways state. 
Further, even when the bean sprouts are scraped up by the cutter 
blade thereby to be stacked high, the bean sprouts of upper layers 

20 fall into the severing slits with the flow of water or air from 
the sides of each ridge as well as those of the lower layers while 
remaining the sideways state. Consequently, since entire roots 
of the bean sprouts stacked sideways on the flat portions between 
the ridges become easy to fall into the severing slits, the entire 

25 roots of the bean sprouts can be severed efficiently cleanly. 

A leaf of the bean sprout generally has a thickness smaller 
than its sprout and has such a size as to fall into the severing 
slit. Accordingly, the leaves of the bean sprouts can also be 
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severed. Further, the bean sprouts are gradually rendered 
uniformly parallel to the cutter blade in the course of pushing 
the bean sprouts on the severing table by the cutter blade. 

In view of these respects, the severing table preferably 
5 includes a flat portion between each ridge and the adjacent ridge , 
and each flat portion has a width substantially equal to or 
slightly larger than a length of a sprout of each bean sprout. 
As the result of the construction, a flow of water or air causes 
the roots of the bean sprouts to easily fall into the severing 

10 slits in one side of each ridge at the side of each flat portion 
of the severing table and also the leaves of the bean sprouts 
to fall into the severing slits in one side of the adjacent ridge 
at the opposite side of the each flat portion of the severing 
table in the course of pushing the bean sprouts on the severing 

15 table by the cutter blade. Thus, the leaves of the bean sprouts 
can be severed efficiently as well as the roots of the bean sprouts . 
Consequently, products of only the sprouts of bean sprouts from 
which roots and leaves have been removed cleanly can be produced 
efficiently. 

20 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other objects, features and advantages of the present 
invention will become clear upon reviewing the following 
25 description of the embodiment with reference to the accompanying 
drawings , . in which : 

FIG. 1 is a front view of the root severing apparatus used 
in a first embodiment of the present invention; 
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FIG. 2 is a partial perspective view of the severing table 
and a cutter blade of the root severing apparatus; 

FIG. 3 is a partial plan view of the severing table; 

FIG. 4 is a partial perspective view of the severing table 
5 and the cutter blade in the case where the root is severed from 
the bean sprout; and 

FIG. 5 is a front view of the root severing apparatus used 
in a second embodiment of the invention. 

10 DETAILED DESCRIPTION OF THE INVENTION 

A first embodiment of the present invention will be 
described with reference to FIGS. 1 to 4. Firstly, the 
construction of the root severing apparatus will be described. 

15 The apparatus comprises a severing table 11 made by pressing a 
metal plate such as a stainless steel plate. The severing table 
11 has a plurality of ridges 12 formed thereon at predetermined 
intervals and extending in parallel with a direction in which 
a cutter blade 14 which will be described later is moved. Each 

20 ridge 12 has a generally A-shaped section, for example. An apex 
of each ridge 12 is chamfered or rounded so that bean sprouts 
supplied from over each ridge easily slide it off. The section 
of each ridge 12 should not be limited to the A-shaped but may 
be formed into the shape of a curved convex such as an arcuate 

25 shape or an inverted U- shape. 

Referring now to FIGS. 2 to 4, each ridge 12 has two inclined 
faces at both sides respectively. Each ridge 12 has a number 
of severing slits 13 formed therein at regular intervals along 
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the direction in which the cutter blade 14 is moved. Each 
severing slit extends in a direction perpendicular to the 
direction in which the cutter blade 14 is moved (in a direction 
in parallel to a face of the cutter blade 14). Each severing 
5 slit 13 may be formed so as to obliquely cross over the cutter 
blade 14. 

Each severing slit 13 has such a width that a root and a 
leaf of the bean sprout are allowed to fall thereinto. More 
specifically, the width of each severing slit 13 is set at a 

10 suitable value in a range from about 50% to about 90% of the 
thickness of the sprout of the bean sprout. For example/ the 
width of each severing slit 13 ranges from 2 to 3.5 mm when the 
sprout of the bean sprout is about 4 mm thick. 

The sprouts of the bean sprouts fallen on the apex of each 

15 ridge 12 from over the severing table 11 need to be prevented 
from colliding against the edge of each severing slit 13 thereby 
to be damaged. For this purpose, no severing slits 13 are formed 
in the apex of each ridge 12. Further, each flat portion between 
the ridges 12 has no severing slits 13. 

20 In the first embodiment, each flat portion between the 

ridges 12 has a width Wl substantially equal to or slightly larger 
than the length of a sprout of each bean sprout. Further, an 
interval W2 between the apexes of each ridge 12 and the adjacent 
one is set to be substantially equal to or slightly larger than 

25 the length of the whole bean sprout including the root and the 
leaves . 

A plurality of cutter blades 14 are disposed at regular 
intervals on the severing table 11. Each cutter blade 14 is 
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formed into such a shape that it is fitted with each ridge. Each 
cutter blade 14 is coupled to a chain 15 (a cutter driving unit) . 
The chain 15 extends between two sprockets 16 and 17 disposed 
at entrance and exit sides of the severing table 11 respectively. 
5 The chain 15 is turned by an electric motor (not shown) so that 
each cutter blade 14 is moved along an upper side of the severing 
table 11 in a direction perpendicular to the severing slits 13 
(the direction in which the ridges 12 extend). At this time, 
each cutter blade 14 is moved while being in a slight sliding 

10 contact with the corresponding ridge 12 and the flat portion of 
the severing table 11 or while a small clearance is formed 
therebetween, whereupon the roots of the bean sprouts having 
fallen in the severing slits 13 of each ridge 12 are severed by 
the cutter blade 14, as shown in FIG. 4. Each cutter blade 14 

15 has an upper edge provided with a generally pipe -shaped slipping 
unit 18 for slipping the bean sprouts off. 

A plurality of sprinkling tubs 19 (sprinkling units) are 
disposed at regular intervals over the severing table 11. Each 
sprinkling tub 19 serves as a sprinkling unit for sprinkling water 

20 over the severing table 11. Water is supplied into each 
sprinkling tub 19, which is caused to overflow so that water is 
sprinkled over the severing table 11. A bean sprout supply 
conveyor 20 (a bean sprout supply unit) serving as a bean sprout 
supplying unit is provided at the entrance side of the severing 

25 table 11. Bean sprouts are continuously supplied onto the 
severing table 11 by the bean sprout supply conveyor 20 . Further, 
a carrying conveyor 21 is provided at the exit side of the severing 
table 11 for carrying the bean sprouts scraped out of the severing 
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table 11 by the movement of each cutter blade 14. 

During operation of the root severing apparatus thus 
constructed, the chain 15 is turned by the motor so that each 
cutter blade 14 is moved along the upper side of the severing 
5 table 11 in the direction perpendicular to the severing slits 
13 (the direction in which the ridges 12 extend) . Further, water 
is supplied into each sprinkling tub 19 so that each sprinkling 
tub 19 overflows. The bean sprouts are continuously supplied 
onto the severing table 11 by the bean sprout supply conveyor 

10 20 while water is sprinkled over the severing table 11. 

The bean sprouts are gradually rendered uniformly parallel 
to the cutter blade 14 in the course of pushing the bean sprouts 
on the severing table 11 by the cutter blade 14. Further, the 
water sprinkled over the severing table 11 flows through the 

15 severing slits 13 of each ridge 12. Accordingly, a flow of water 
is established flowing from the flat portion between the ridges 
12 toward the severing slits 13 of each ridge 12. 

Even when thick portions of the bean sprout roots in the 
vicinity of sprouts are hard to bend, the roots of the bean sprouts 

20 stacked sideways on each flat portion between the ridges 12 of 
the severing table 11 easily fall into the severing slits 13 of 
each ridge 12 from the sides of each ridge while the bean sprouts 
remain in the sideways state. Further, even when the bean 
sprouts are scraped up by the cutter blade 14 thereby to be stacked 

2 5 high, the bean sprouts of upper layers fall into the severing 
slits 13 with the flow of water from the sides of each ridge 12 
as well as those of the lower layers while remaining the sideways 
state. Consequently, since entire roots of the bean sprouts 



stacked sideways on the flat portions between the ridges 12 become 
easy to fall into the severing slits 13, the entire roots of the 
bean sprouts can be severed efficiently cleanly. 

In the first embodiment, each flat portion between the 
5 ridges 12 has the width Wl substantially equal to or slightly 
larger than the length of a sprout of each bean sprout . As the 
result of the construction, a flow of water causes the roots of 
the bean sprouts to easily fall into the severing slits 13 in 
one side of each ridge 12 at the side of each flat portion of 

10 the severing table 11 and also the leaves of the bean sprouts 
to fall into the severing slits 13 in one side of the adjacent 
ridge at the opposite side of the each flat portion of the severing 
table 11 in the course of pushing the bean sprouts on the severing 
table 11 by the cutter blade 14. Thus, the leaves of the bean 

15 sprouts can be severed efficiently as well as the roots of the 
bean sprouts . Consequently, products of only the sprouts of bean 
sprouts from which roots and leaves have been removed cleanly 
can be produced efficiently. 

The bean sprouts from which the roots and leaves thereof 

20 have been severed on the severing table 11 are scraped onto the 
carrying conveyor 21 by the movement of the cutter blades 14 to 
be fed to a subsequent step such as a bean sprout cleaning step. 
Thus, the cutter blades 14 serve to carry the bean sprouts out 
of the severing table 11 as well as to sever the roots and leaves 

25 of the bean sprouts. Consequently, both severing the roots and 
leaves of the bean sprouts and carrying the bean sprouts from 
the severing table 11 can efficiently be performed by the movement 
of the cutter blades 14 continuously. 
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The cutter blades 14 may be moved only in the carrying 
direction or may repeat a forward movement by a first distance 
and a backward movement by a second distance shorter than the 
first distance alternately. In this construction, a stack of 
5 the bean sprouts on the severing table 11 is broken when the cutter 
blades 14 are moved backward, whereupon unsevered roots of the 
bean sprouts can be caused to flow into the severing slits 13. 
Consequently, the roots of the bean sprouts stacked on the 
severing table 11 can uniformly be severed. In this case, a ratio 

10 of the forward distance to the backward distance is, for example, 
2:1, 3:1, 4:1 or the like. 

In the first embodiment, no severing slits 13 are formed 
in each flat portion between the ridges 12 of the severing table 
11 . Accordingly, all the water sprinkled over the severing table 

15 11 flows out through the severing slits 13 of each ridge 12. As 
a result, a flow of water flowing from both sides of each ridge 
12 toward the severing slits 13 of each ridge 12 is intensified 
such that the effect of causing the roots and leaves of the bean 
sprouts to fall into the severing slits 13 can be increased 

20 advantageously. 

However, the bean sprouts supplied in a large amount onto 
the severing table 11 include those passing through a central 
part of the flat portion between the ridges 12 to the end. In 
view of this, severing slits may be formed in the flat portion 

25 between the ridges 12 so that the roots of the bean sprouts passing 
through the central part of the flat portion between the ridges 
12 can be severed. Even in this case, a sufficient flow of water 
flowing toward the severing slots 13 of each ridge 12 can be 



ensured when an amount of water sprinkled over the severing table 

11 is increased. Consequently, the roots and leaves of the bean 
sprouts can efficiently be caused to fall into the severing slits 
13 of the ridges 12 to be severed. 

5 Further, in the first embodiment, the apex of each ridge 

12 is rounded so that the bean sprouts supplied from over the 
severing table 11 easily slip down. Consequently, the bean 
sprouts can be prevented from being caught on the apexes thereby 
to be damaged. Moreover, since no severing slits 13 are formed 

10 in the apex of each ridge 12, the sprouts of the bean sprouts 
fallen on the apexes of the ridges 12 can advantageously be 
prevented from striking against the edge of each severing slit 

13 thereby to be damaged. 

A second embodiment of the invention will now be described 
15 with reference to FIG. 5. In the first embodiment, water is 
sprinkled over the severing table 11 so that the flow of water 
is established flowing from the flat portion between the ridges 
12 toward the severing slits 13 of each ridge 12, so that the 
roots and leaves of the bean sprouts are caused to fall into the 
20 severing slits 13 of each ridge 12. In the second embodiment, 
however, air is caused to blow from above the severing table 11 
so that a flow of air flowing from each flat portion between the 
ridges 12 through the severing slits 13 of each ridge 12 is 
produced thereby to cause the roots of the bean sprouts on the 
25 severing table 11 to flow into the severing slits 13. 

The root severing apparatus in the second embodiment is 
provided with a blower casing 23 connected to a discharge port 
of a blower 22 over the severing table 11, instead of the 
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sprinkling tubs 19 (the sprinkling unit). The blower casing 23 
has a plurality of air outlets 24 formed in the backside of the 
blower 22. Air from the air outlets 24 is caused to blow 
substantially against the overall surface of the severing table 
5 11. The blower 22 and the blower casing 23 constitute a blowing 
unit. In the other respects, the construction of the root 
severing apparatus in the second embodiment is the same as that 
in the first embodiment. 

During operation of the root severing apparatus thus 

10 constructed, the chain 15 is turned by the motor so that each 
cutter blade 14 is moved along the upper side of the severing 
table 11 in the direction perpendicular to the severing slits 
13 (the direction in which the ridges 12 extend) . Further, the 
bean sprouts having been washed with water are continuously 

15 supplied onto the severing table 11 by the bean sprout supply 
conveyor 20 while the blower 22 is operated so that air from the 
air outlets 24 is caused to blow substantially against the overall 
surface of the severing table 11. 

Air blown against the severing table 11 flows from each flat 

20 portion between the ridges 12 through the severing slits 13 of 
each ridge 12. Accordingly, the roots and leaves of the bean 
sprouts supplied onto the severing table 11 are caused to flow 
into the severing slits 13 with the air flowing from the sides 
of each ridge 12 toward the severing slits 13 of each ridge 12 

25 and then severed by each cutter blade 14. Furthermore, water 
adherent to the bean sprouts is blown away downward from the 
severing slits 13 by the wind pressure, whereby the bean sprouts 
are dewatered. Consequently, since the severing of the roots 
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and leaves of the bean sprouts and the dewatering are efficiently 
performed simultaneously, the quality of the bean sprouts can 
be improved with improvement in the productivity. 

The bean sprouts from which the roots and leaves thereof 
5 have been severed on the severing table 11 are scraped onto the 
carrying conveyor 21 by the movement of the cutter blades 14 to 
be fed to a subsequent step such as a bean sprout packaging step. 

The severing table 11 is made by pressing a metal plate such 
as a stainless steel plate in each of the first and second 

10 embodiments. However, the severing table may be made by 
arranging bar-shaped members each formed with the ridges, at 
regular intervals of clearance corresponding to the severing 
slit so that the clearance between the bar- shaped members serves 
as the severing slit. 

15 The foregoing description and drawings are merely 

illustrative of the principles of the present invention and are 
not to be construed in a limiting sense. Various changes and 
modifications will become apparent to those of ordinary skill 
in the art. All such changes and modifications are seen to fall 

20 within the scope of the invention as defined by the appended 
claims . 
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